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1.0 INTRODUCTION 

 
Desarrollo Integral del Sur, Inc. (DISUR) has contracted the services of ERTEC P.S.C. 

– Environmental Consultants (ERTEC) to perform a Sampling and Analysis Plan (SAP) 

for former Esso Service Station # 363 (the Site) under its Petroleum Contamination 

Brownfields Sites program.   

 

1.1 Site Location 

 
The Site was in the past Esso Service Station # 363.  The Site is owned by Anselmo 

Morales Tirado, owner of Morales Bus Services, Inc., HC2 Box 28465, Cabo Rojo, 

Puerto Rico 00623-9724 and is located at the intersection of 224 Villa Street and 25 de 

Enero Street, Ponce, Puerto Rico.  The coordinates of the Site are 18° 00’37.38’’ North 

and 66°37’18.97’’ West, in Greenwich coordinates.  The Site has an area of 1,240 

square meters.  Villa Street is commercial; however, the surrounding area is mixed 

commercial and residential. 

 

Figure 1 contains the Site Location Map on a United States Geological Survey (USGS) 

Topographic Map (1:20,000 scale) corresponding to the Ponce Quadrangle (1970, 

photo-revised in 1982).  Figure 2 contains the Site Plan. 
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Land use activities adjoining the Site include: 
 

Direction Description of Adjoining Properties 

North Residences and Vacant Lots 

South 
Southern Cooling Auto Air Service 
H. B. Hardware 
El Nuevo Coqui Restaurant 

East 
La Casa del Gabinete 
Residences & Commercial Space 
Puerto Rico Cleaners 

West Lizzie Graham Elementary School Buildings and Parking Lot 

 

1.1.2 Site Background 

 

Previous to 1934, the Site was owned by West India Oil Company and used as a 

service station.  Previous to that use, two residential units were present on the Site.  

After 1934, Esso had a gasoline service station at the Site until 2008.  The Site has 

been inactive since 2008 when all of the underground equipment was removed.     

 

The Esso-owned equipment consisted of an office building, an inspection area, three 

(3) underground storage tanks (USTs) [two (2) for gasoline and one (1) for diesel fuel] 

with associated fuel lines, three dispenser islands (two for gasoline and one for diesel 

fuel), four hydraulic lifts and a used oil above ground storage tank (AST).  The USTs, 

AST, associated fuel lines and dispensers and hydraulic lifts were removed in March 

2008.  The former locations of this equipment are presented on Figure 2. 

 

Following is additional information regarding the setting of the Site: 

 

 The Site is underlain by Pleistocene and Holocene alluvial fan deposits (Qf) 
consisting of crudely and irregularly bedded, fresh to moderately weathered 
gravel, sand, silt and some clay. 
 

 The depth to groundwater beneath the Site is approximately 12 feet below 
ground surface (bgs).  
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 There are eight public water supply wells and 55 private wells located within 1 
mile of the Site. 
 

 

1.1.3 Previous Investigations 

 
The following investigations were previously conducted at the Site for Esso by Soil Tech 

and ERTEC and submitted to the Puerto Rico Environmental Quality Board (PREQB). 

 

Soil Tech Corporation, November 1, 1993, Report of the Removal and Installation of 

Underground Storage Tank (UST) Systems 

 

Three (3) gasoline USTs (2-4,000 gallon and 1-6,000 gallon) were removed.  One (1) 

UST had holes in its bottom.  Two (2) gasoline USTs (8,000-gallon) were installed in the 

same pit as those that were removed.  Total benzene, toluene, ethylbenzene and 

xylenes (BTEX) concentrations in Pit III, where the tank with holes was removed, 

ranged from 3.97 parts per million (ppm) to 65.83 ppm. 

 

ERTEC, October 26, 2000, 1997 Removal of a Diesel Fuel UST and Replacement by a 

New 4,000-gallon Diesel Fuel UST in the Same Pit  

 

The diesel UST pit was located along the eastern Site boundary.  Post-excavation soil 

sampling and analysis showed no concentrations of BTEX or total petroleum 

hydrocarbons (TPH). 

 

ERTEC, September 23, 2004, Phase II Environmental Evaluation  

 

Six (6) soil borings were drilled.  TPH concentrations in soil samples were all below the 

PREQB action level of 100 milligrams per kilograms (mg/kg).  Six (6) monitoring wells 

(MW-101 through MW-106) were installed at the locations shown on Figure 3.  Seven 

(7) monitoring wells were sampled (including monitoring well MW-2) and analyzed for 

BTEX.  Benzene exceeded the PREQB action level of 5 micrograms per liter (ug/L) in 
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five of the wells.  The highest concentration was 90.6 ug/L in monitoring well MW-102.  

Groundwater flow was toward the west.  The depth to groundwater was approximately 

12 feet bgs. 

 

ERTEC, September 13, 2006, Phase II Environmental Evaluation  

 

Eleven (11) soil borings (SB-1 through SB-11) were drilled throughout the Site at the 

locations shown on Figure 4.  Soil samples were analyzed for BTEX, TPH and 

polynuclear aromatic hydrocarbons (PAH).  Groundwater samples from seven wells 

were analyzed for BTEX.   

 

Soil sample analyses showed that total xylenes concentrations exceeded the PREQB 

action level of 10 mg/kg in one (1) sample [SB-7 (12-14) at 47 mg/kg], TPH-gasoline 

concentrations exceeded the PREQB action level of 100 mg/kg in one (1) soil sample 

[SB-7 (12-14) at 1,300 mg/kg], TPH-diesel concentrations exceeded the PREQB action 

level of 100 mg/kg in four (4) samples (SB-6, SB-7, SB-9 and SB-11 at 570 to 1,900 

mg/kg) and TPH-oil concentrations exceeded the PREQB action level of 100 mg/kg in 

two (2) samples (SB-9 and SB-11 at 740 and 5,000 mg/kg).    

 

Groundwater sample analyses showed that benzene concentrations exceeded the 

PREQB action level of 5 ug/L in four (4) monitoring wells.  Concentrations ranged from 

11 ug/L to 51 ug/L, and the highest concentration was in monitoring well MW-102.   

 

ERTEC, February 7, 2008, Groundwater Sampling (May 2007)  

 

The only detected BTEX concentration that exceeded the PREQB action level was 6.2 

ug/L of benzene in monitoring well MW-2.  The location of monitoring well MW-2 is 

shown on Figure 3. 
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ERTEC, February 8, 2008, Groundwater Sampling (November 2007)  

 

All detected concentrations of BTEX were below PREQB action levels. 

 

ERTEC, March 27, 2008, Removal of the USTs, Grease Trap and Hydraulic Lifts  

 

Forty-four (44) post-excavation soil samples (S-1 through S-44) were analyzed for 

BTEX, TPH and PAH.  The locations of the post excavation soil samples are shown on 

Figure 5.  All detected concentrations of BTEX, TPH-gasoline and PAH were below 

PREQB action levels.  One (1) sample collected near the grease trap from a depth of 

eight (8) feet bgs exceeded the PREQB action level for TPH-Oil of 100 mg/kg (Sample 

S-29 at 5,700 mg/kg).  All ten (10) samples collected near Hydraulic Lifts I and II 

(Samples S-30 through S-39) from depths ranging from 4 to 8 feet bgs exceeded the 

PREQB action level for TPH-Oil of 100 mg/kg (concentrations ranged from 790 mg/kg 

to 4,300 mg/kg).  Three (3) samples collected near Hydraulic Lift III (Samples S-42 

through S-44) exceeded the PREQB action level for TPH-Oil (concentrations ranged 

from 240 mg/kg to 2,700 mg/kg). 

 

ERTEC, February 3, 2015, Phase I Environmental site Assessment 
 
The previous environmental study conducted at the Site in March 2008 following the 

removal of the USTs and associated fuel lines, hydraulic lifts, and grease trap in the 

area of the former diesel fuel dispenser identified the presence of residual total 

petroleum hydrocarbons in the diesel and oil ranges in the areas of former hydraulic lifts 

and the former diesel dispenser.  To ERTEC’s knowledge, these impacts have not been 

addressed.  Further delineation of these impacts is necessary prior to the development 

of a Remedial Action Plan to address them. 
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Because of the early date of construction of the on-Site building, asbestos and lead 

based paint could be present; however, no suspected materials were observed during 

the Site inspection.  A limited asbestos and lead paint survey should be conducted of 

the on-Site structure prior to any demolition or renovation. 

 

1.4 Purpose/Objective 

 

The objective of this Phase II Environmental Site Assessment (ESA) SAP is to 

complete the characterization of the Site.  This information will be used to evaluate 

potential soil and groundwater impacts and to prepare a Remedial Action Plan (RAP), if 

required.  The performance of an asbestos/lead paint survey is included in this SAP.  

 

1.5 Selected Analytical Laboratory 

 

Environmental Quality Laboratories, Inc (EQLab) will provide the soil and groundwater 

analytical services for this activity.  Analytical Environmental Services International, Inc. 

(AESI) of Santurce, Puerto Rico will perform the analyses of asbestos-containing 

materials (ACM) and lead-based paint (LBP) samples.  Appendix 1 includes EQLab’s 

and AESI’s accreditations from the National Environmental Laboratory Accreditation 

Program (NELAP). 
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2.0 REGULATORY ACTION LEVELS AND DATA QUALITY OBJECTIVES 

 

2.1 Regulatory Action Levels 
 

The regulatory action levels for soil, groundwater to be used for this activity are 

provided in Table 1.  The regulatory action levels for ACM and LPB are 1.0% by volume 

and 0.5% by weight, respectively. 

 

2.2 Data Quality Objectives 

 

In September 1994, The US EPA issued a document entitled; “Guidance for the Data 

Quality Objectives Process” (EPA/600/R-96/055).  This document listed the seven steps 

of the Data Quality Objectives Process, which are as follows: 

 

 Step 1:  State the Problem 

 Step 2:  Identify the Decision 

 Step 3:  Identify the Inputs to the Decision 

 Step 4:  Define the Study Boundaries 

 Step 5:  Develop a Decision Rule 

 Step 6:  Specify Tolerable Limits on Decision Errors; 

 Step 7:  Optimize the Design 

 

These seven steps are addressed in the Quality Assurance Project Plan (QAPP), 

Template #3a (Project Definition/Project Description) and Template #3b (Project Quality 

Objectives/Systematic Planning Process Statements) for this project presented under 

separate cover. 
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3.0 SOIL AND GROUNDWATER SAMPLING AND ANALYSIS ACTIVITIES 

 

The sampling and analysis activities of this environmental investigation will include the 

drilling of soil borings, installation of monitoring wells, collection and laboratory analysis 

of soil and groundwater samples and characterization and disposal of investigation-

derived wastes.  The performance of an asbestos/lead paint survey is also included in 

this SAP.  

 

3.1 Field Activities 

 

The field activities planned for this investigation are described in the following sections. 

 

3.1.1 Soil Borings 

 

Ten (10) soil borings will be drilled at the following locations identified on Figure 6: 

 

 Eight (8) borings near the four (4) former hydraulic lifts; and 

 Two (2) borings at the former grease trap/diesel fuel dispenser area. 

 

ERTEC will conduct the drilling and sampling activities and control sample custody until 

the samples are delivered to EQLab.  The 10 soil borings will be drilled to a maximum 

depth of 15 feet bgs or until groundwater is encountered.   

 

ERTEC will conduct a utility survey using Ground Penetrating Radar (GPR) and a pipe 

and cable locator around soil boring locations.  The upper 4 feet of the soil borings will 

be drilled using a stainless-steel hand auger.  The borings will then be completed to 

their required depth (15 feet) using the CME-55 rotary auger drill rig equipped with 

seven (7) inch outside diameter steel hollow-stem augers.  Appendices 2 and 3 

present the Standard Operation Procedure (SOPs) for drilling and sampling using a 

hand auger and a rotary rig with hollow-stem augers, respectively. 
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3.1.2 Soil Sampling 

 

Soil samples from the 0-2 depth interval will be obtained directly from the bucket of the 

hand auger.  Samples from depths of 5-7, 10-12 and 15-17 feet will be obtained using 

the CME-55 drill rig equipped with a decontaminated two-foot long stainless-steel split-

spoon sampler.  Soil samples will be identified by the soil boring number followed by the 

sample depth [SB-1-(0-2)].  Physical descriptions of the soil samples, sample collection 

time and sample depth will be recorded by ERTEC personnel on the soil boring logs. 

 

Soil samples will be split into two (2) portions, one (1) portion for field screening using a 

portable Organic Vapor Analyzer with a Photo-Ionization Detector (OVA-PID) and the 

other portion for laboratory analysis, if necessary.  Field screening results will be 

included on the soil boring logs.  Two (2) soil samples will be selected for laboratory 

analysis from each boring (a total of 20 soil samples) based on the OVA-PID field 

screening results and field observations, and three (3) duplicate samples will be 

collected.   

 

3.1.3 Monitoring Well Installation 

 

Three (3) new monitoring wells will be installed at each of the following three (3) 

locations shown on Figure 6 to supplement the existing monitoring wells: 

 

 East of the former diesel fuel dispenser area; 

 At the southeast corner of the Site; and 

 Near the northwest corner of the former pit for the two gasoline USTs. 

 

The monitoring wells will be installed to a depth of 20 feet bgs as the expected depth to 

groundwater is 12 feet bgs.  The monitoring wells will be constructed of 2-inch diameter 

Schedule 40 PVC screen (0.020-inch-slot) with threaded and coupled Schedule 40 

PVC casing.  Ten (10) feet of screen and 10 feet of riser pipe will be used to construct 
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the wells as shown on the generic Monitoring Well Construction Diagram contained in 

Appendix 4.  A two-inch diameter plug will be placed at the bottom of each well.  After 

installation of the screen and casing, the annular space will be filled with sand to a 

depth of two feet above the top of the screen.  Two feet of bentonite will be placed on 

top of the sand pack, and the remainder of the annular space will be grouted to the 

surface with a cement-water and bentonite mix.  The monitoring wells will be completed 

at the surface with eight-inch diameter steel manholes grouted in place with steel lids 

with screws.  The well casings will be completed with security caps with padlocks. 

 

3.1.4 Monitoring Well Development 

 

The three (3) newly-installed monitoring wells will be developed before being sampled.  

Before beginning development, the depth to groundwater will be measured.  Each 

monitoring well will be purged with a 12-volt submersible pump.  The water purged from 

the monitoring wells during development will be placed in 55-gallon steel containers.  

 

3.1.5 Groundwater Sampling 

 

Temperature, pH, Specific Conductance and Dissolved Oxygen (DO) will be measured 

during purging prior to sample collection to confirm that each monitoring well is 

adequately flushed for representative sampling.  The depths to groundwater will be 

measured before sampling.  If liquid phase hydrocarbons (LPH) are present in a well, 

the thickness of the LPH will be measured, and no sample will be collected for analysis 

from that well.  The three (3) new monitoring wells and seven (7) existing monitoring 

wells will be sampled (total of 10 groundwater samples), and two (2) duplicate samples 

will be collected. 

 

During sampling, personnel will wear new nitrile and cut resistant gloves for the 

handling of equipment and sample containers.  Water samples will be transferred from 

the previously decontaminated dedicated bailers to transparent clear glass 40 milliliter 
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(ml) vials and amber glass plastic containers provided by the laboratory.  Each sample 

will be labeled with the date and hour of sampling, sample identification number, type of 

analyses and preservative.  Samples containers will then placed on ice in the sample 

shuttle supplied by the analytical laboratory.  ERTEC’s personnel will collect the 

samples and will be responsible for their custody until they are delivered to EQLab. 

 

3.1.6 Quality Control Samples 

 

For soil sample quality control, one (1) field blank (FB prefix), one (1) equipment blank 

(EB prefix) and one (1) trip blank (TB prefix) will be prepared for each day of sampling 

[maximum of five (5) days of sampling are expected] and will be analyzed as described 

in the SOP for Preparation of Field Quality Control Samples provided in Appendix 5. 

 

For groundwater quality control, one (1) field blank (FB prefix) and one (1) trip blank (TB 

prefix) will be collected for each day of sampling [two (2) days of sampling are 

anticipated] and will be analyzed as described in the SOP for Preparation of Field 

Quality Control Samples provided in Appendix 5.  Equipment blanks will not be 

collected as the groundwater samples will be obtained using dedicated bailers. 

 

3.1.7 Duplicate Samples 

 
Three (3) soil duplicates and two (2) groundwater duplicates will be collected for 

laboratory analysis. 

 

3.1.8 Preservation and Chain-of-Custody 

 

Immediately after soil and groundwater samples are collected, including quality control 

samples, samples will be placed on ice in the sample coolers to keep them at a 

temperature of approximately four degrees centigrade (4ºC) during sampling and 

transport to the analytical laboratory.  Groundwater samples and quality control 

samples, to be analyzed for volatile organic compounds (VOCs) (Methods 8260B and 
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8011 for EDB), will be preserved with hydrochloric acid and samples to be analyzed for 

polyaromatic hydrocarbons (PAH’s) (Method 8270C) will be preserved on ice (4ºC). 

 

Chain-of-Custody forms will be completed as described in the SOP for Preparation of 

Field Quality Control Samples provided in Appendix 5 to document control of the 

samples until their delivery to the analytical laboratory.  Copies of the Chain-of-Custody 

(COCs) forms will be provided in the report. 

 

3.1.9 Laboratory Analytical Parameters 

 

The soil and groundwater samples will be analyzed for the following parameters as 

required by the current PREQB UST regulation: 

 

Soil Samples 
 
Former Hydraulic Lift Areas: eight (8) soil borings to a maximum depth of 15 feet; two 

(2) soil samples per boring to be analyzed for full VOCs (including BTEX, MTBE, TBA, 

ethanol, following United States Environmental Protection Agency (USEPA) Method 

8260B, 13 polynuclear aromatic hydrocarbons (PAHs) following USEPA Method 8270C, 

PCBs following USEPA Method 8082 and the RCRA metals (including lead) following 

USEPA Method 6010B. 

 

Former Grease Trap/Diesel Fuel Dispenser/Used Oil AST Area: two (2) soil borings to a 

maximum depth of 15 feet; two (2) soil samples per boring to be analyzed for the 

parameters listed above.   

 

Groundwater Samples 

Ten (10) monitoring wells [three (3) new and seven (7) existing]: one (1) sample from 

each well to be analyzed for the compounds listed above. 
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3.1.10 Equipment Decontamination 

 

Before commencement of drilling activities and between each soil boring, sampling 

equipment will be decontaminated.  Drilling tools (augers and rods) will be steam 

cleaned.  Standard operating procedures for equipment decontamination are provided 

in Appendix 6. 

 

3.1.11 Personal Protective Equipment 

 

During field activities, field personnel will use Level “D” personal protective equipment 

including safety hats, ear protection, safety glasses, cloth gloves, long sleeved T-shirts, 

nitrile gloves, cut resistant gloves, safety boots with steel toes and orange reflector 

vests.  The work areas will be delineated with safety cones with flags, orange safety 

nets and caution tape. 

 

3.2 Characterization and Disposal of Investigation-Derived Waste 

 

During drilling and sampling activities, 55-gallon steel containers will be used for the 

storage of soil cuttings pending disposal in accordance with PREQB requirements.  The 

monitoring well development and purged water combined with the decontamination 

water will be temporarily stored in 55-gallon steel containers.  One (1) sample each of 

the liquid and solid investigation–derived waste will be collected and analyzed for 

reactivity, corrosivity and ignitability, TCLP volatile organic compounds, TCLP semi-

volatile organic compounds and TCLP Metals.  Drums will be stored on-site pending 

disposal in accordance with PREQB requirements.  We estimate that five (5) drums will 

be required for solids and two (2) drums for liquids.  The SOP for Investigation–Derived 

Waste Management is included in Appendix 7.   
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3.3 Sampling Locations 

 

Figure 6 is a diagram of the Site showing the locations of the fourteen (14) proposed 

soil borings, the three (3) new monitoring wells and the seven (7) existing monitoring 

wells.   

 

3.4 Analytical Requirements 

 

Tables 2 and 3 list the laboratory analytical method; size, number and type of sampling 

containers, including method of preservation and holding time for each of the analytical 

parameters.  
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4.0 ASBESTOS AND LEAD SURVEY 

 

4.1 Sampling of Suspected Asbestos-Containing Materials (ACM) 

 

A ACMs survey to identify and estimate the quantity of suspected ACMs will be 

performed at former Esso Service Station 363.  Among the materials commonly 

identified as containing ACMs are: 

 

 Floor vinyl tiles; 

 Floor tiles mastic; 

 Pipe and tank insulation; 

 Insulation mastic; 

 Partition panels; 

 Transite panels; 

 Ceiling tiles; 

 Roof insulation. 

 

Following the identification of areas potentially containing ACMs, sampling activities will 

be carried out by personnel who have complied with the training requirements of 29 

C.F.R. § 1910.120, (40-hrs initial training and 8-hrs yearly review) and with National 

Institute of Occupational Health and Safety (NIOSH) Sampling and Evaluating Airborne 

Asbestos Dust (NIOSH 582) and with EPA/AHERA (TSCA Title II) Approved 

Accreditation Training for Asbestos Inspector. 

 

Samples will be collected from every material identified within the structure as 

potentially containing ACMs.  In addition, for quality control purposes, duplicate 

samples will be collected at a rate of one (1) per each ten (10) samples collected.  After 

sample collection, the sampled area will be covered with an epoxy resin to avoid 

possible release of ACMs fibers, if any. 
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Each sample collected will be classified based on the condition of ACMs in that location 

and the potential for material disturbance.  The classification will follow the guidelines 

recommended by the EPA as a result of the Asbestos Hazard Emergency Response 

Act (AHERA) and outlined in 40 CFR Part 763.88 dated October 30, 1987 amended by 

40CFR Part 61, NESHAP as amended, dated November 20, 1990. 

 

Collected suspected ACMs samples will be analyzed by AES for bulk asbestos content 

using Polarized Light Microscopy (PLM).  It is expected that approximately five (5) 

samples will be collected from the on-Site structures for ACMs analysis.  The number of 

proposed samples may vary depending on site conditions encountered during fieldwork.  

 

4.2 Sampling of Lead-based Paint (LBP) 

 

The LBP survey will be conducted during the course of the ACMs survey.  The survey 

and sampling activities will be performed by ERTEC’s personnel who have complied 

with the training requirements of 29 C.F.R. § 1910.120, (40-hrs initial training and 8-hrs 

yearly review), the requirements of the Puerto Rico Lead Poisoning Prevention Act, 

EQB, Chapter 15(3); O.C.G.A. et. seq., the Rules for Lead Based Paint Abatement and 

Certification, Chapter 391324 and the requisites of Chapter V Rule 1541, Section B(2) 

from the Regulation for the Control of Lead-based Paint Mitigation Activities.  

 

During the course of the LPB survey, approximately 20 samples will be collected for 

analyses of potential lead-containing materials within the on-Site structures.  Samples 

collected will be submitted to AES for analysis.  The number of proposed and 

confirmatory samples may vary depending on site conditions encountered during 

fieldwork.   
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4.3 Field Quality Assurance and Quality Control 

 

Confirmatory sampling activities for the presence of ACMs and LPB will include the 

preparation of sample containers, sample collection, sample preservation, and 

shipment.  Once the containers are filled, the exterior surface will be cleaned with a 

damp napkin or paper towel.  The information on the labels will be verified, a Chain-of-

Custody form will be completed, and the containers will be inserted in “zip lock” plastic 

bags.  Samples will be sent to the selected laboratory (AES) keeping track of all 

persons handling the samples on the Chain-of-Custody form.  A copy of the Chain-of-

Custody form will be maintained as part of the field project documentation. 

 

4.4 Laboratory Analysis 

 
Construction materials samples will be analyzed for ACMs content using Polarized Light 

Microscopy (PLM).  Paint chip samples will be analyzed for lead by Hotplate or 

Microwave Base Acid Digestion and Atomic Absorption or Inductively Coupled Plasma 

Emission Spectroscopy.  AESI International Laboratory will perform the laboratory 

analysis of the ACMs and LPB samples. 
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5.0 FIELD SAMPLING EQUIPMENT 

 

5.1 Soil Samples 

 

Soil samples for VOCs field screening and laboratory analysis will be obtained from the 

new soil borings following the procedures described in Section 3.1.2.  If non-disposable 

equipment is used in the field for sampling purposes, these will be decontaminated in 

accordance with the SOP for Equipment Decontamination provided in Appendix 6.  

Instruments used for screening and monitoring will be calibrated and cleaned in 

accordance with the manufacturer’s manual. 

 

5.2 Groundwater Samples 

 

Groundwater samples from the on-Site monitoring wells and the quality control samples 

to receive laboratory analysis will be obtained following the procedures described in 

Section 3.1.5 and in the SOP for the Preparation of Field Quality Control Samples 

provided in Appendix 5.  

 

5.3 Investigation-Derived Waste Samples 

 

The two (2) samples of investigation-derived waste to receive laboratory analysis will be 

obtained using the procedures described in the SOP for Investigation Derived Waste 

Management provided in Appendix 7.  
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6.0 SAMPLE DOCUMENTATION AND SHIPPING 

 

All the samples collected during the field sampling and investigation-derived waste 

management activities will be documented in order to uniquely identify each sample 

and to keep track of the custody of the samples from the time of their collection to the 

time of their shipment to the laboratory.  The detailed procedures for sample packing 

and shipping are provided in the SOP in Appendix 8. 

 

7.0 QUALITY CONTROL 

 

Appendix 5 contains the detailed procedures for the preparation of field Quality Control 

Samples including field, trip and equipment blanks. 
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8.0 REPORTING 

 

The following information will be included in the Phase II Environmental Site 

Assessment Report:  

 

 Summary of the field conditions during the sampling activity including any 

deviations from the Sampling and Analysis Plan; 

 Diagram of the Site showing the actual soil boring/monitoring well locations; 

 Table providing the groundwater sample locations, and the depths and field 

screening results for soil samples; 

 Table listing the analytical parameters, sample identification/location, sample 

depth, reporting limit and action level and analytical results;   

 Complete Level 4 laboratory analytical report containing the analytical results for 

each sample, date of analysis, analytical method, type and name of analyst; 

 Copies of the field data and Chain-of-Custody forms; 

 Project Recommendations; 

 Manifests –as evidence of investigation-derived waste disposition. 
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Compounds of Concern CAS No.  

Soil (mg/kg) Groundwater (MCL) 
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Benzene 
g
 71-43-2 1.2 5.1 0.0026 0.005 N/A 0.005 

Toluene 108-88-3 490 4,700 0.69 1 N/A 1 

Ethylbenzene 
g
 100-41-4 5.8 25 0.78 0.7 N/A 0.53 

Xylenes (total) 1330-20-7 58 250 9.8 10 N/A --- 

Ethylene dibromido (EDB)
b,g

 106-93-4 0.036 0.16 0.000014 0.000052 N/A --- 

1,2-cis-Dichloroethylene 
g, h

 156-59-2 16 230 0.021 0.07 N/A --- 

1,2-trans-Dichloroethylene
 g,h

 156-60-5 160 2,300 0.029 0.1 N/A 0.0038 

Methyl-tert-butyl-ether (MTBE) 
g
 1634-04-4 47 210 0.0032 e --- 0.014 --- 

Tert-butyl-alcohol (TBA) 75-65-0 ---
i
 ---

i
 ---

i
 -- --- --- 

Ethanol 64-17-5 --- --- ---
j
 ---

j
 --- --- 

Acenaphtene 83-32-9 350 4500 220
k
 -- 0.053 0.67 

Anthracene 120-12-7 1700 23000 5.8 
e, k, I

 -- 0.18 8.3 

Benzo(a)anthracene 
g
 56-55-3 0.15 2.9 0.12 

e, k, m
   0.000034 0.000038 

Benzo(a)pyrene 
g
 50-32-8 0.015 0.29 0.24 0.0002 N/A 0.000038 

Benzo(b)fluoranthene 
g
 205-99-2 0.15 2.9 0.041 

e,k,m
 -- 0.000034 --- 
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Compounds of Concern CAS No.  

Soil (mg/kg) Groundwater (MCL) 

R
e
s

id
e

n
ti

a
l 

a
 

In
d

u
s

tr
ia

l 
a
 

G
ro

u
n

d
w

a
te

r 

P
ro

te
c

ti
o

n
a

,c
 

Groundwater
,
 

Class SG 
1
 

M
a

x
im

u
m

 

C
o

n
ta

m
in

a
n

t 

L
e

v
e

l 
(M

C
L

) 
c
 

P
o

ta
b

le
 W

a
te

r 
d
 

Benzo(g,h,i) pyreno 191-24-2 
   

---
I, o

 ---
I, o

 --- 

Benzo(k)fluoranthene 
g
 207-08-9 1.5 29 0.40

 e,k,p
 -- 0.00034 0.000038 

Chrysene 
g
 218-01-9 15 290 1.2  

e,k,q
 -- 0.0034 0.000038 

Fluoranthene 206-44-0 230 3000 8.9  
e,k,r

 -- 0.08 0.13 

Fluorene 86-73-7 230 3000 0.54  
e,k,r

 -- 0.029 1.1 

Naphtalene 
g
 91-20-3 3.8 17 

0.00054 
e,k,s

 
-- 

0.00017 
--- 

Phenantrene 85-01-8 2,100
k
 4,300

k
 660

k
 0.018

k
 N/A --- 

Pyreno 129-00-0 170 2300 1.3 
e,k,t

 -- 0.012 0.83 

Lead 7439-92-1 400 800 14 0.015   0.015 

 

Notes: 

 Screening levels were obtained from "Regional Screening Level (RSL) Summary Table (TR =  106, HQ = 0.1) May 2014 (USEPA, 2014a). 
6 Synonimous = 1,2-Dibromoetano = DBE 
c Groundwater protection based on Protection MCLs. 
d Screening level for potable water was selected because MCL was not available. 
e Screening level for risk-based groundwater protection was selected because MCL was not available. 
f Water quality criteria for a SG classified wáter body according to Water Quality Regulation of the PREQB, March 2010 
g COC's are carcinogenous; on the RBCA guide were multiplies x10 to adjust the risk goal of 1 x 10-5 vs 1 x 10-6 used for RSL. 
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h Isomers of (DCE (1,2.DCA)) 
i Cleanup levels for the State of Florida (http://www/dep.state.fl.us/waste/quick topics/rules/documents/62-777/62-777 Table l GroundwaterCTLs.pdf& 
http:/www.dep.state.fl.us/waste/quick topics/rules/documents/62-777/62-777 Tablel l SoilCTLs.pdf), These ara: 

•Groundwater Criteria - Cleanup Target Level: 1 4 mg/L; 
•Soil Clean-up Target Level: Direct Exposure - Residential: 3,200 mg/kg: Direct Exposure - Industrial: 380,000 mg/kg: Leachabitty based on Groundwater Criteria: 5.7 mg/kg 

j Clean up levels exist for the State of Florida. These ara: 
•Groundwater Criteria - Cleanup Target Levels : 1.4 mg/L 
•Soil Clean-up Target Level (Leachability based on Groundwater Criteria): 40 mg/kg 

k Screening levels for the State of Louisiano. Louisiana Department of Environmental Quality (LDEQ) RECAP Table 1. Screening Standards for Soil and Groundwater.   
Www.deq.state.la.us/portal/Portals/0/technology/recap/2003/RECAP%202003%20Text%20Table%201.pdf 
l The cleaning or screening levels for TBA in: 
•  State of Florida: Soil Clean-up Target Level: Leachability based on Groundwater Criteria: 2,500 mg/kg 
• State of Louisiana ("screening level"): 120 mg/kg 
m The screening level for Benzo(a)anthracene in the State of Louisiana is  330 mg/kg. 
n The screening level for Benzo(b)fluoranthene in the State of Louisiana is 220 mg/kg. 
o Solamente existen niveles de limpieza para Benzo(g,h,i) pireno en at Estado de Florida. 

•Groundwater Criteria - Cleanup Target Levels: 0.21 mg/L 
•Soil Clean-up Target Level: Direct Exposure - Residential: 2 500 mg/kg, I Direct Exposure - Industrial: 52,000 mg/kg, Leachability based on Groundwater Criteria: 32,000 
mg/kg 

p The screening level for Benzo(k)fluoranthene in the State of Lousiana is es 120 mg/kg. 
q The screening levels for chrsene are: 

•  State of Florida: Soil Clean-up Target Level: Soil Clean-up Target Level: Leachability based on Groundwater Criteria:. 77 mg/kg 
•  State of Louisiana ("screning level") 76 mg/kg 

r The screening level for Fluoranthene and  Fluorene in the State of Louisiana is 230 mg/kg. 
s The screening level for Nafthalene in the State of Louisiana es 1.5 mg/kg. 
t The screening level for Pyrene in the State of Lousiana  es 1,100 mg/kg . 
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Parameter Analytical Method Containers Preservative 

Holding 

Time 

GROUNDWATER SAMPLES 

VOCs 8260B 40 mL vial HCl,pH<2, 4
o
C 14 days 

SVOCs 8270C 1 liter amber Cool 4
o
C 7/40 days 

Ethylene Dibromide 8011 40 mL vial HCl,pH<2, 4
o
C 14 days 

PCBs 8082 1000 mL Plastic Cool 4
o
C 7/40 days 

RCRA Metals 6010B, 7471A 1000 mL Plastic HNO3,pH<2, 4
o
C 180 days 

INVESTIGATION-DERIVED WASTE LIQUID SAMPLE 

TCLP Volatiles 8260B 40 mL vial HCl,pH<2,4
o
C 14 days 

TCLP Semi-volatiles 8270B 1000ml glass Cool 4
o
C 14 days 

TCLP Metals 6010B, 7471A 250ml glass Cool 4
o
C 6 Months 

Reactivity 7.3.3/7.3.4 250 ml glass Cool 4
o
C ASAP 

Corrosivity 9040 250 ml glass Cool 4
o
C ASAP 

Ignitability 1010 250 ml glass Cool 4
o
C ASAP 
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Parameter Analytical Method Containers Preservative 

Holding 

Time 

SOIL SAMPLES 

VOCs 8260B 4 oz. glass jar Cool 4
o
C 14 days 

SVOCs 8270C 8 oz. glass jar Cool 4
o
C 14/40 days 

PCBs 8082 8 oz. glass jar Cool 4
o
C 14/14 days 

Ethylene Dibromide 8011 4 oz. glass jar Cool 4
o
C 14 days 

RCRA Metals 6010B, 7471A 4 oz. glass jar Cool 4
o
C 180 days 

INVESTIGATION-DERIVED WASTE LIQUID SAMPLE 

TCLP Volatiles 8260B 4 or 8 oz. glass jar Cool 4
o
C 14 days 

TCLP Semi-volatiles 8270B 4 or 8 oz. glass jar Cool 4
o
C 14 days 

TCLP Metals 6010B 4 or 8 oz. glass jar Cool 4
o
C 6 Months 

Reactivity 7.3.3/7.3.4 4 or 8 oz. glass jar Cool 4
o
C ASAP 

Corrosivity 9045 4 or 8 oz. glass jar Cool 4
o
C ASAP 

Ignitability 1030 4 or 8 oz. glass jar Cool 4
o
C ASAP 

 
 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

APPENDIX 1 

 

EQLAB AND AES NELAP ACCREDITATIONS 
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APPENDIX 2 

 

SOP - DRILLING AND SOIL SAMPLING USING A HAND AUGER 
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APPENDIX 3 

 

SOP - DRILLING AND SOIL SAMPLING USING A ROTARY DRILL RIG WITH 

HOLLOW-STEM AUGERS 
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APPENDIX 4 

 

GENERIC MONITORING WELL CONSTRUCTION DIAGRAM 
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PROJECT NAME:
LOCATION:

CLIENT:
JOB NO.:

FIELD PERSON:
MANHOLE TYPE:

UNIT:FEET

WELL ID:
BEGIN DATE:
FINISH DATE:

WELL PURPOSE:
DRILLER:

MEASURE BASE AT:
WELL DIAMETER:

MONITORING

GROUND LEVEL

2 INCHES.

(WELL SCREEN TYPE: 0.02 IN. SLOTTED PIPE)

SCREEN PIPE =       FT.

DEPTH TO BOTTOM OF GROUT =       FT.

DEPTH TO TOP OF SCREEN PIPE =       FT.

SAND OR GRAVEL

GROUT

WELL CAP

DEPTH TO BOTTOM OF BOREHOLE =          FT.

BENTONITE SEAL

RISER PIPE 

BOREHOLE DIAMETER =       IN.

DEPTH TO BOTTOM OF WELL =          FT.

8 INCH

MANHOLE

DEPTH TO BOTTOM OF BENTONITE =       FT.

WELL CONSTRUCTION DETAIL
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APPENDIX 5 

 

SOP – PREPARATION OF FIELD QUALITY CONTROL SAMPLES 
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APPENDIX 6 

 

SOP - EQUIPMENT DECONTAMINATION 
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APPENDIX 7 

 

SOP – INVESTIGATION-DERIVED WASTE MANAGEMENT 
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APPENDIX 8 

 

SOP – SAMPLE DOCUMENTATION AND SHIPPING 

 

 

SAMPLING AND ANALYSIS PLAN 

PHASE II ENVIRONMENTAL SITE ASSESSMENT 

FORMER ESSO SERVICE STATION 363 

224 CALLE VILLA  

PONCE, PUERTO RICO 

 

DISUR PROJECT PET 021 

ERTEC PROJECT E145332 














